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[Title of the Invention] 

Method of removing phosphoric acid contained in wastewater 
[Abstract] 

[Problem] Addition of calcium is made easy to remove phosphoric acid 
in wastewater. 

[Solving Means] Calcium or calcium and magnetite are inclusively 
fixed on a polymer solid and brought in contact with wastewater, and 
calcium apatite is prepared by reaction with the phosphoric acid in 
the wastewater to remove phosphoric acid. 

[Claims] 
[Claim 1] 

A method of removing phosphoric acid contained in wastewater, 
wherein calcium is inclusively fixed on a polymer solid and brought 
in contact with wastewater, and calcium apatite is prepared by reaction 
with the phosphoric acid in the wastewater. 
[Claim 2] 

A method of removing phosphoric acid contained in wastewater, 
wherein calcium and magnetite are inclusively fixed on a polymer solid 
and brought in contact with wastewater, and calcium apatite is prepared 
by reaction with the phosphoric acid in the wastewater. 
[Claim 3] 

The method according to claim 1, comprising mechanical ly shaking 
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the polymer solid containing calcium to control the surface adhesion 
and diffusion of calcium. 
[Claim 4] 

The method according to claim 2, comprising mechanically or 
electromagnetically shaking the polymer solid containing calcium and 
magnetite to control the surface adhesion and diffusion of calcium. 
[Claim 5] 

The method according to claim 1 or 2, comprising recovering 
calcium apatite prepared in running water. 
[Claim 6] 

The method according to claim 3 or 4, comprising recovering 
calcium apatite prepared. 
[Claim 7] 

An inclusively fixed carrier for removing phosphoric acid in 
wastewater, wherein calcium is supported on a polymer solid. 
[Claim 8] 

The carrier according to claim 5, wherein magnetite is contained 
in the polymer solid. 
[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] 

The invention of the present application relates to a method of 
removing phosphoric acid in general domestic wastewater, industrial 
wastewater and the like. More specifically, the invention of the 
present application relates to removal of phosphoric acid from various 
wastewaters such as domestic wastewater, which are discharged from food 
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industries, production fields in agriculture and the like. 
[0002] 

[Prior Art and Problems thereof] 

The concentration of phosphoric acid in domestic wastewater is 
about 2 to 3 mg/L, but the removal of phosphoric acid in domestic 
wastewater is an important object for preventing eutrophicat ion of 
rivers, lakes and marshes together with the necessity for removing 
phosphoric acid from the wastewaters of food industries, production 
fields in agriculture and the like. 
[0003] 

Studies for removing phosphoric acid have been promoted hitherto 
for the object. There is proposed a method for reacting phosphoric 
acid in a solution, which contains calcium excessively, to remove 
phosphoric acid. However, since the conventional method is a method 
of adding a calcium solution by a pump or the like to wastewater 
containing phosphoric acid, there has been a problem that calcium cannot 
be easily added in domestic drainage canals. 
[0004] 

[Means for Solving the Problems] 

The inventor of the present application has originated a method 
of graduallydiffusing calcium by a carrier including calcium and adding 
it to wastewater in a drainage canal, in order to solve the problems 
of a prior art as describe above and to make it easy to add calcium 
in wastewater. Namely, the present invent ion provides first a method 
of removing phosphoric acid contained in wastewater, wherein calcium 
is inclusively fixed on a polymer solid and brought in contact with 
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wastewater, and calcium apatite is prepared by reaction with phosphoric 

acid in wastewater. 

[0005] 

Further, the present invention provides second a method of 
removing phosphoric acid contained in wastewater, wherein calcium and 
magnetite are inclusively fixed on a polymer solid and brought in 
contact with wastewater, and calcium apatite is prepared by reaction 
with phosphoric acid in wastewater. Then, the present invention 
provides third the first method comprising mechanically shaking the 
polymer solid containing calcium to control the surface adhesion and 
diffusion of calcium, provides fourth the second method comprising 
mechanically or electromagnetically shaking the polymer solid 
containing calcium and magnetite to control the surface adhesion and 
diffusion of calcium, provides fifth the first or second method 
comprising recovering calcium apatite prepared in running water, and 
provides sixth the third or fourth method comprising recovering the 
prepared calcium apatite. 
[0006] 

Furthermore, the invention of the present application provides 
seventh an inclusively fixed carrier for removing phosphoric acid in 
wastewater, wherein calcium is supported on a polymer solid, and 
provides eighth an inclusively fixed carrier, wherein magnetite is 
contained in the polymer solid. 
[0007] 

[Mode for Carrying Out the Invention] 

The present invention has characteristics as described above, 
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and embodiments of the invention will be described below. The 
invention employs an inclusively fixed carrier in which calcium is 
supported on a polymer solid, in order to remove phosphoric acid in 
wastewater. The polymer solid in this case can more preferably contain 
magnetite, and may be various solids so far as they are superior in 
the supportability of calcium. For example, there are used a polymer 
having anionic groups such as a hydroxyl group and a carboxyl group, 
and various other polymers. Suitable examples of the polymer solid 
include polyvinyl alcohol (PVA) , a part ial ly esterif ied polymer thereof, 
Poly(acrylic acid), a partially esterified polymer thereof, starch 
powder, a partially acetylated body thereof, and other polysaccharides. 
[0008] 

It is not always necessary that magnetite provides magnetism to 
the polymer, and magnetite is contained in the polymer so that the 
carrier can be moved or shaken by the magnetic field generated by 
magnetic field generating means (for example, an electro-magnet or 
permanent magnet) arranged at the outside of a wastewater treatment 
vessel or a wastewater treatment region. These magnetites may be 
powder of ultra paramagnets and the like which are not mutually adhered 
when the magnetic field does not exist. For example, they are powder 
of metal oxides of iron and the like. 
[0009] 

With respect to the method of the present invention and the fixed 
carrier therefor, it is indicated as one aspect that supported calcium 
is reacted with phosphoric acid in waste waster on the surface of the 
fixed carrier or in a state in which it is dispersed in a liquid to 
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prepare calcium phosphate, namely calcium apatite, which is separated 
and recovered as crystals. Since there is a possibility that the 
diffusion of calcium is inhibited in a state in which calcium phosphate 
crystals are adhered on the surface of the carrier, the adhesion of 
the crystals on the surface of the carrier can be prevented, for example, 
by covering the fixed carrier (1) with a net (2) having a large hole 
diameter as shown in FIG. 1 and mechanically shaking it in a treatment 
vessel (3). Further, the adhesion of the crystals on the surface of 
the carrier can be similarly prevented in such a manner that magnetite 
is contained in the carrier of the polymer solid and the magnetic field 
is varied by the surrounding electro-magnets (4) to be shaken as shown 
in FIG. 2. 
[0010] 

From the viewpoint of controlling the diffusion speed of calcium, 
the diffusion speed can be also controlled by shaking the carrier by 
these methods. The calcium apatite crystals obtained can be utilized 
as a fertilizer and the like, and therefore it is desirable to recover 
them by a simpler method so as not to discharge them from a drainage 
canal. Various procedures are considered for the means. For example, 
as shown in FIG. 3, the calcium apatite crystals (7) can be easily 
separated from wastewater to be recovered by providing a precipitation 
vessel (6) at the terminal end portion of the drainage canal (5) as 
FIG. 3 and periodically collecting them. The dispersion or diffusion 
of calcium from the fixed carrier can be controlled by the concentration 
of PVA as the polymer of the fixed carrier and the like, the 
concentration of calcium, the thickness of the fixed carrier, the 
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shaking speed of the fixed carrier, etc. It is indispensable to prevent 
inhibition to calcium diffusion in case where the reaction on the 
surface of the carrier occurs. The recycle of calcium phosphate as 
a fertilizerby aperiodical recovery operation is possible by diffusing 
calcium in the carrier by a forced shaking, accumulating calcium apatite, 
which is a reaction product, in the precipitation vessel, and 
periodically collecting it. Hereat, the polymer carrier containing 
calcium shall be periodically exchanged. 
[0011] 

Further, in the example of FIG. 3, the calcium-containing 
polymer carrier (1) is charged in a cage (8) or the like which is easily 
shaken, and immersed in a place where the wastewater of the drainage 
canal (5) flows, the precipitation vessel is provided at its post-stage, 
and the cage (8) or the like is designed to be able to be mechanically 
or electrically shaken. However, the method is not limited to the 
example. The fixed carrier may be a fixed bed or a flowing bed together 
with the establishment of an appropriate processing condition. 
[0012] 

Then, examples are shown as follow to more specifically 
illustrate the present invention. 
[0013] 

[Examples] 
(Example 1) 

Method of preparing fixed carrier containing calcium 

With respect to the carrier of calcium, one (weight ratio) of 
calcium hydroxide or caustic lime per one of acetylated starch is 
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kneaded, the mixture is extruded by a molding machine to be spheres 
or pellets having a size of 5 to 10 mm to be prepared, and this is dropped 
in a 10 to 15* PVA solution to be covered with a thin film. 
[0014] 

It is appropriate that the average molecular weight of PVA is 
about 2000 and the degree of saponification is 95* or more. A 10 to 
15* by weight of PVA solution is prepared to be used. Since the PVA 
molecule in an aaueous solution has a nature of discharging water 
molecule from the polymer structure and enforcing the structure when 
freezing and thawing are repeated, the nature is utilized. 
Specifically, the PVA solution is frozen at a low temperature of about 
-20*C for 24 to 48 hours, the polymerization of PVA is promoted by 
repeating this operation 2 to 3 times, and the physical strength is 
enhanced. The acetylation substitution degree of the acetylated 
starch and the size of porous gels of the PVA polymer which are obtained 
by the operation control the discharge speed of calcium ion. 
[0015] 

Further, since arginic acid ion has a nature of forming a polymer 
by being bonded with calcium ion to be made insoluble, the nature can 
be used for covering the surface of the polymer solid. Specifically, 
the above-mentioned polymer solid is dropped in a 0. 5 to 5* by weight 
of arginic acid solution, or the 0.5 to 5* by weight of arginic acid 
solution is sprayed on the surface of the polymer solid and this is 
dropped in a saturated solution of calcium chloride. The calcium 
arginate thus prepared is insoluble in water, a coating film is prepared 
on the arginate by the 10 to 15* PVA solution, and freezing is repeated 
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2 to 3 times at a low temperature of about -20*0 to prepare the fixed 

carrier containing calcium. 

[0016] 

When magnetite is used, it is desirable that 1.5 to 3. 0 g of 
magnetite is preliminarily mixed in 50 to 100 mL of the PVA solution 
before polymerization by freezing or the like and the mixture is used. 
(Example 2) 

An inclusive fixed carrier was prepared by supporting calcium 
as in Example 1. A solution having an initial concentration of 
phosphoric acid of 3 mg/L was treated using the carrier. 
[0017] 

FIG. 4 shows the relation between the treatment time and the 
variation of the concentration of phosphoric acid in case of not adding 
calcium chloride as seed crystals, and FIG. 5 shows that in case of 
adding seed crystals. As a result, it was confirmed that the 
concentration of phosphoric acid can be set to about 0. 1 to 1 mg/L. 
Thus, a removal rate of about 805K to 90% can be expected because the 
concentration of phosphoric acid is usually about several mg/L in a 
domestic drainage canal. Even if the concentration of phosphoric acid 
is higher than several mg/L, it is considered that the final 
concentration is about 0.5 mg/L. 
[0018] 

[Effect of the Invention] 

According to the present invention, there are obtained superior 
effects that (1) the addition of calcium can be easily carried out by 
inclusively fixing calcium on a polymer, (2) the surface adhesion and 
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diffusion of calcium can be controlled by electrically or mechanically 
shaking the polymer containing magnetite, and (3) the calcium apatite 
crystals can be separated and recovered from wastewater by periodically 
recovering them at a precipitation vessel provided at the terminal end 
portion of the drainage canal, and the reut ilizat ion of calcium 
phosphate as a fertilizer becomes easy, in the crystallization 
operation of selectively removing phosphoric acid in wastewater in the 
drainage canal. 

[Brief Description of Drawing] 
[FIG. 1] 

FIG. 1 is a sectional view exemplifying a system of mechanical 
shaking. 
[FIG. 2] 

FIG. 2 is a sectional view exemplifying a shaking system using 
an electro-magnet. 
[FIG. 3] 

FIG. 3 is a schematic view of the construction exemplifying a 
treatment system in which a precipitation vessel is provided. 
[FIG. 4] 

FIG. 4 is a view showing an example of a treatment result in case 
where no seed crystal exists. 
[FIG. 5] 

FIG. 5 is a view showing an example of a treatment result in case 
where seed crystals exist. 
[Description of Codes] 
1 Fixed carrier 

1 o 



2 Net 

3 Treatment vessel 

4 Magne t 

5 Drainage canal 

6 Precipitation vessel 

7 Calcium apatite crystals 

8 Cage 

FIG. 3 

Calcium-containing polymer 
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[Amendment for procedure] 
[Filing Date] December 20, 1999 
[Amendment 1] 

[Name of Document Subjective for Amendment] Specification 

[Name of Items Subjective for Amendment] Whole statement 

[Method for Amendment] Change 

[Content of Amendment] 

[Name of Document] Specification 

[Title of the Invention] 

Method of removing phosphoric acid contained in wastewater 
[Scope of Claims for Patent] 
[Claim 1] 

A method of removing phosphoric acid contained in wastewater, 
wherein an inclusively fixed carrier in which calcium is inclusively 
fixed on a polymer solid having an anionic group is brought in contact 
with wastewater, and calcium is diffused from the inclusively fixed 
carrier to prepare calcium apatite by reaction with the phosphoric acid 
in the wastewater. 
[Claim 2] 

The method of removing phosphoric acid contained in wastewater 
according to claim 1, wherein calcium or calcium hydroxide is kneaded 
with acetylated starch to be molded, and then the inclusively fixed 
carrier in which calcium is inclusively fixed on a polymer solid by 
coating a polyvinyl alcohol film is brought in contact with the 
wastewater. 
[Claim 3] 
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The method of removing phosphoric acid contained in wastewater 
according to claim 2, wherein the inclusively fixed carrier in which 
calcium is inclusively fixed on a polymer solid by coating a polyvinyl 
alcohol film and repeating freezing and thawing is brought in contact 
with the wastewater. 
[Claim 4] 

The method of removing phosphoric acid contained in wastewater 
according to claim 2 or 3, wherein the polymer solid is treated with 
coating by arginic acid. 
[Claim 5] 

A method of removing phosphoric acid contained in wastewater, 
wherein an inclusively fixed carrier in which calcium and magnetite 
are inclusively fixed on a polymer solid having an anionic group is 
brought in contact with wastewater, and calcium is diffused from the 
inclusively fixed carrier to prepare calcium apatite by reaction with 
the phosphoric acid in the wastewater. 
[Claim 6] 

The method of removing phosphoric acid contained in wastewater 
according to claim 5, wherein calcium or calcium hydroxide is kneaded 
with acetylated starch to be molded, and then the inclusively fixed 
carrier in which calcium is inclusively fixed on a polymer solid by 
coating a polyvinyl alcohol film containing magnetite is brought in 
contact with the wastewater. 
[Claim 7] 

The method of removing phosphoric acid contained in wastewater 
according to claim 6, wherein the inclusively fixed carrier in which 
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calcium is inclusively fixed on a polymer solid by coating a polyvinyl 
alcohol film and repeating freezing and thawing is brought in contact 
with the wastewater. 
[Claim 8] 

The method of removing phosphoric acid contained in wastewater 
according to claim 6 or 7, wherein the polymer solid is treated with 
coating by arginic acid. 
[Claim 9] 

The method according to any one of claims 1 to 4, further 
comprising mechanically shaking the polymer solid containing calcium 
to control the surface adhesion and diffusion of calcium. 
[Claim 10] 

The method according to any one of claims 5 to 8, further 
comprising mechanically or electromagnet ical ly shaking the polymer 
solid containing calcium and magnetite to control the surface adhesion 
and diffusion of calcium. 
[Claim 11] 

The method according to any one of claims 1 to 8, further 
comprising recovering calcium apatite prepared in running water. 
[Claim 12] 

The method according to claim 9 or 10, further comprising 
recovering calcium apatite prepared. 
[Claim 13] 

An inclusively fixed carrier for removing phosphoric acid in 
wastewater, wherein calcium is supported on a polymer solid having an 
anionic group. 
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[Claim 14] 

The carrier according to claim 13, wherein magnetite is 
contained in the polymer solid having an anionic group. 
[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] 

The invention of the present application relates to a method of 
removing phosphoric acid in domes t ic wastewater, industrial wastewater 
and the like. More specifically, the invention of the present 
application relates to removal of phosphoric acid from various 
wastewaters such as domestic wastewater, which are discharged from food 
industries, production fields in agriculture and the like. 
[0002] 

[Prior Art and Problems thereof] 

The concentration of phosphoric acid in domestic wastewater is 
about 2 to 3 mg/L, but the removal of phosphoric acid in the domestic 
wastewater is an important subject for preventing eutrophicat ion of 
rivers, lakes and marshes together with the necessity for removing 
phosphoric acid from the wastewaters of food industries, production 
fields in agriculture and the like. 
[0003] 

Studies for removing phosphoric acid have been promoted hitherto 
for such subjects. Then, there is proposed a method for reacting 
phosphoric acid in a solution, which contains calcium excessively to 
remove phosphoric acid. However, since the conventional method is a 
method of adding a calcium so lut ion by a pump or the like to waste 1 i qu id 
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containing phosphoric acid, there has been a problem that calcium cannot 

be easily added in domestic drainage canals. 

[0004] 

[Means for Solving the Problems] 

Then, the inventors of the present application has originated 
a process for gradual ly diffusing calcium by a carrier including calcium 
and adding it to wastewater in a drainage canal, in order to solve the 
problems of a prior art as describe above and to make it easy to add 
calcium in wastewater. 
[0005] 

Namely, the present invention provides a method of removing 
Phosphoric acid contained in wastewater, wherein an inclusively fixed 
carrier in which calcium is inclusively fixed on a polymer solid having 
an anionic group is brought in contact with the wastewater, and calcium 
is diffused from the inclusively fixed carrier to prepare calcium 
apatite by reaction with the phosphoric acid in the wastewater. 
[0006] 

Further, the present invention provides a method of removing 
Phosphoric acid contained in wastewater, wherein an inclusively fixed 
carrier in which calcium and magnetite are inclusively fixed on a 
polymer solid having an anionic group is brought in contact with 
wastewater, and calcium is diffused from the inclusively fixed carrier 
to prepare calcium apatite by reaction with the phosphoric acid in the 
wastewater. 
[0007] 

Furthermore, the present invention provides a method of 
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mechanically shaking a polymer solid containing calcium to control the 
surface adhesion and diffusion of calcium, and additionally, a method 
of mechanically or electromagnetically shaking a polymer solid 
containing calcium and magnetite to control the surface adhesion and 
diffusion of calcium, a method of recovering calcium apatite prepared 
in running water, and a method of recovering calcium apatite prepared. 
[0008] 

Moreover, the present invent ion provides seventh an inclusively 
fixed carrier for removing phosphoric acid in wastewater, wherein 
calcium is supported on a polymer solid, and provides eighth an 
inclusively fixed carrier, wherein magnetite is contained in a polymer 
solid. 
[0009] 

[Mode for Carrying Out the Invention] 

The present invention has characteristics as described above, 
and embodiments of the invention will be illustrated below. 
[0010] 

The present invention has characteristics as described above, 
and embodiments of the invention will be described below. The 
invention employs an inclusively fixed carrier in which calcium is 
supported on a polymer solid, in order to remove phosphoric acid in 
wastewater. The polymer sol id in this case can more preferably contain 
magnetite, and may be various solids so far as they are superior in 
the support-ability of calcium. For example, there are used a polymer 
having anionic groups such as a hydroxyl group and a carboxyl group, 
and various other polymers. Suitable examples of the polymer solid 
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include polyvinyl alcohol (PVA), a partially esterified polymer thereof, 
poly(acrylic acid), a partially esterified polymer thereof, starch 
powder, a partially acetylated body thereof, and other polysaccharides. 
[0011] 

It is not always necessary that magnetite provides magnetism to 
the polymer, and magnetite is contained in the polymer so that the 
carrier can be moved or shaken by the magnetic field generated by 
magnetic field generating means (for example, an electro-magnet or 
permanent magnet) arranged at the outside of a wastewater treatment 
vessel or a wastewater treatment region. These magnetites may be 
powder of ultra paramagnets and the like which are not mutually adhered 
when the magnetic field does not exist. For example, they are powder 
of metal oxides of iron and the like. 
[0012] 

With respect to the method of the present invention and the fixed 
carrier therefor, it is indicated as one aspect that supported calcium 
is reacted with phosphoric acid in waste waster on the surface of the 
fixed carrier or in a state in which it is dispersed in a liquid to 
prepare calcium phosphate, namely calcium apatite, which is separated 
and recovered as crystals. 
[0013] 

Since there is a possibility that the diffusion of calcium is 
inhibited in a state in which calcium phosphate crystals are adhered 
on the surface of the carrier, the adhesion of the crystals on the 
surface of the carrier can be prevented, for example, by covering the 
fixed carrier (1) with a net (2) having a large hole diameter as shown 
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in FIG. 1 and mechanically shaking it in a treatment vessel (3). 
Further, the adhesion of the crystals on the surface of the carrier 
can be similarly prevented in such a manner that magnetite is contained 
in the carrier of the polymer solid and the magnetic field is varied 
by the surrounding electro-magnets (4) to be shaken as shown in FIG. 
2. 

[0014] 

From the viewpoint of controlling the diffusion speed of calcium, 
the diffusion speed can be also controlled by shaking the carrier by 
these methods. The calcium apatite crystals obtained can be utilized 
as a fertilizer and the like, and therefore it is desirable to recover 
them by a simpler method so as not to discharge them from a drainage 
canal. Various procedures are considered for the means. For example, 
as shown in FIG. 3. the calcium apatite crystals (7) can be easily 
separated from wastewater to be recovered by providing a precipitation 
vessel (6) at the terminal end portion of the drainage canal (5) as 
FIG. 3 and periodically collecting them. The dispersion or diffusion 
of calcium from the fixed carrier can be controlled by the concentration 
of PVA as the polymer of the fixed carrier and the like, the 
concentration of calcium, the thickness of the fixed carrier, the 
shaking speed of the fixed carrier, etc. It is indispensable to prevent 
inhibition to calcium diffusion in case where the reaction on the 
surface of the carrier occurs. The recycle of calcium phosphate as 
a fertilizer by a periodical recovery operation is possible by diffusing 
calcium in the carrier by a forced shaking, accumulating calcium apatite, 
which is a reaction product, in the precipitation vessel, and 
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periodically collecting it. Hereat, the polymer carrier containing 

calcium shall be periodically exchanged. 

[0015] 

Further, in the example of FIG. 3, the calcium-containing 
polymer carrier (1) is charged in a cage (8) or the like which is easily 
shaken, and immersed in a place where the wastewater of the drainage 
canal (5) flows, the precipitation vessel is provided at its post-stage, 
and the cage (8) or the like is designed to be able to be mechanically 
or electrically shaken. However, the method is not limited to the 
example. The fixed carrier may be a fixed bed or a flowing bed together 
with the establishment of an appropriate processing condition. 
[0016] 

Then, examples are shown as follow to more specifically 
illustrate the present invention. 
[0017] 
[Examples] 
(Example 1) 

Method of preparing fixed carrier containing calcium 

With respect to the carrier of calcium, one (weight ratio) of 
calcium hydroxide or caustic lime per one of acetylated starch is 
kneaded, the mixture is extruded by a molding machine to be spheres 
or pellets having a size of 5 to 10 mm to be prepared, and this is dropped 
in a 10 to 15* PVA solution to be covered with a thin film. 
[0018] 

It is appropriate that the average molecular weight of PVA is 
about 2000 and the degree of saponification is 95* or more. A 10 to 
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15* by weight of PVA solution is prepared to be used. Since the PVA 
molecule in an aqueous solution has a nature of discharging water 
molecule from the polymer structure and enforcing the structure when 
freezing and thawing are repeated, the nature is utilized. 
Specifically, the PVA solution is frozen at a low temperature of about 
-2(TC for 24 to 48 hours, the polymerization of PVA is promoted by 
repeating this operation 2 to 3 times, and the physical strength is 
enhanced. The acetylation substitution degree of the acetylated 
starch and the size of porous gels of the PVA polymer which are obtained 
by the operation control the discharge speed of calcium ion. 
[0019] 

Further, since arginic acid ion has a nature of forming a polymer 
by being bonded with calcium ion to be made insoluble, the nature can 
be used for covering the surface of the polymer solid. Specifically, 
the above-mentioned polymer solid is dropped in a 0. 5 to 5* by weight 
of arginic acid solution, or the 0. 5 to 5* by weight of arginic acid 
solution is sprayed on the surface of the polymer solid and this is 
dropped in a saturated solution of calcium chloride. The calcium 
arginate thus prepared is insoluble in water, a coating film is prepared 
on the arginate by the 10 to 15* PVA solution, and freezing is repeated 
2 to 3 times at a low temperature of about -20*C to prepare the fixed 
carrier containing calcium. 
[0020] 

When magnetite is used, it is desirable that 1.5 to 3. 0 g of 
magnetite is preliminarily mixed in 50 to 100 mL of the PVA solution 
before polymerization by freezing or the like and the mixture is used. 
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(Example 2) 

An inclusive fixed carrier was prepared by supporting calcium 
as in Example 1. A solution having an initial concentration of 
phosphoric acid of 3 mg/L was treated using the carrier. 
[0021] 

FIG. 4 shows the relation between the treatment time and the 
variation of the concentration of phosphoric acid in case of not adding 
calcium chloride as seed crystals, and FIG. 5 shows that in case of 
adding seed crystals. As a result, it was confirmed that the 
concentration of phosphoric acid can be set to about 0. 1 to 1 mg/L. 
Thus, a removal rate of about 80* to 90* can be expected because the 
concentration of phosphoric acid is usually about several mg/L in a 
domestic drainage canal. Even if the concentration of phosphoric acid 
is higher than several mg/L, it is considered that the final 
concentration is about 0.5 mg/L. 
[0022] 

[Effect of the Invention] 

According to the present invention, there are obtained superior 
effects that (1) the addition of calcium can be easily carried out by 
inclusively fixing calcium on a polymer, (2) the surface adhesion and 
diffusion of calcium can be controlled by electrically or mechanically 
shaking the polymer containing magnetite, and (3) the calcium apatite 
crystals can be separated and recovered from wastewater by periodical ly 
recovering them at a precipitation vessel provided at the terminal end 
portion of the drainage canal, and the reutilization of calcium 
Phosphate as a fertilizer becomes easy, in the crystallization 
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operation of selectively removing phosphoric acid in wastewater in the 
drainage canal. 

[Brief Description of Drawing] 
[FIG. 1] 

FIG. 1 is a sectional view exemplifying a system of mechanical 
shaking. 
[FIG. 2] 

FIG. 2 is a sectional view exemplifying a shaking system using 
an electro-magnet. 
[FIG. 3] 

FIG. 3 is a schematic view of the construction exemplifying a 
treatment system in which a precipitation vessel is provided. 
[FIG. 4] 

FIG. 4 is a view showing an example of a treatment result in case 
where no seed crystal exists. 
[FIG. 5] 

FIG. 5 is a view showing an example of a treatment result in case 
where seed crystals exist. 
[Description of Codes] 

1 Fixed carrier 

2 Net 

3 Treatment vessel 

4 Magnet 

5 Drainage canal 

6 Precipitation vessel 

7 Calcium apatite crystals 
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[Title of the Invention] 

Composition for collecting phosphoric acid ion 
[Abstract] 

[Object] An object of the present invention is to provide practical 
leans for collecting and recovering phosphoric acid ions which are 
contained in water of drainage, rivers, lakes, marshes and the like and 
cause eutrophication, in a form capable of reutilization. 

[Constitution] The practical means for collecting and recovering 
Phosphoric acid ions contained in water, in a form capable of 
reutilization, which the present invention provides is means in which the 
powder of calcium carbonate and bentonite being a clay containing 
montmorillonite as a main clay mineral is reacted with water soluble 
polymer compounds such as polyvinyl alcohol to prepare a water-resistant 
particle composition, and the water-resistant particle composition is 
charged in a column or a bag of net and brought in contact with water 
containing phosphoric acid ions of drainage, rivers, lakes, marshes and 
the like, and thereby phosphoric acid ions in water are collected in a 
form of calcium phosphate which can be recycled. 
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